Summary Background/Objective: In the late's 90' a new surgical treatment, the stapled trans-anal rectal resection (STARR) was born to treat obstructed defecation syndrome (ODS).
In this study we retrospectively analyze a series of 450 cases that underwent STARR in 10 years. Methods: Between January 2001 to December 2011, 450 patients, diagnosed with ODS syndrome caused by rectocele or intussusception, underwent to STARR procedure. The presence of rectocele and/or intussusception was verified by dynamic defecography. The preoperative evaluation was completed with anorectal manometry and colonoscopy. Follow-up visits were scheduled 1 week, 1 month, 3 months, 1 years, 3 years and 5 years after surgery. Results: Mean operative time was 30,2 min. In 408 cases (90.7%) hospital discharge occurred 24 hours after surgery. Among postoperative complications urinary retention was observed in 35 patients (7.8%). Five (1.1%) patients presented an early rectal bleeding and 8 (1.8%) patients presented a late bleeding. In 5 (1.1%) patients a stable pelvic hematoma was found. Six (1.3%) patients presented pelvic sepsis due to subperitoneal perforation. An asymptomatic partial dehiscence of stapler row occurred in 19 patients (4.2%).125 patients (27.8%) reported defecation urgency that completely vanished at 3 months follow-up in 83 patients (66,4%) and in further 42 patients (33,6%) at 6-months. The average preoperative ODS score was 14.1; 3.1 at one year; 4.3 at 3 years and 6.4 after five years.
Introduction
Obstructed defecation syndrome (ODS) is a frequent but underestimated clinical condition only focused in the last decades. ODS can be defined as an impaired ability to evacuate the rectum despite a normal desire to defecate. ODS affects about 15e20% of the female population, usually middle-aged multiparous women. These patients present long history of excessive strained and fragmentized evacuation associated with necessity of vaginal or perineal digital stimulation to induce defecation.
The syndrome can be caused by several anatomical or functional abnormalities. Rectocele and intussusception, sometimes associated with uro-gynecological prolapse, are the most frequent anatomic rectal disorders associated with ODS, but occasionally the etiology can be attributed to functional conditions such as paradoxical puborectalis muscle contraction.
High-fiber diet and biofeedback can be considered the first-line therapy for these patients and rectal surgery should be reserved only if the patient with rectocele or intussusception does not respond to conservative treatment. If uro-gynecological prolapse is associated, a careful gynecological examination is mandatory to exclude a gynecological approach before.
During 90 0 a new surgical operation, the stapled transanal rectal resection (STARR) was born to treat the cases of ODS due to a single internal rectal prolapse or rectocele. This is a minimally invasive technique for the correction of rectocele and intussusception aiming to restore the normal anatomy of the rectum by removing redundant tissue. 1, 2 Although in the first series sporadic life-threatening complications like pelvic sepsis or massive rectal bleeding were described, large studies demonstrate how STARR procedure determines a significant improvement of patients symptoms, associated with low morbidity and acceptable postoperative pain. In the last decade this technique was increasingly accepted as a valid surgical option for ODS treatment, but its long-term outcomes are still controversial.
3e5
In this study we retrospectively analyze a series of 450 cases that underwent STARR for ODS due to single internal rectal prolapse and rectocele in 10 years, particularly focusing on complications, long-term results of ODS symptoms and recurrence.
Methods

Patients
During the period between January 2001 to December 2011, 450 patients, diagnosed with ODS caused by single rectocele or internal rectal intussusception, underwent STARR procedure at our Institution: 387 (86%) were females and 63 (14%) males. The mean age at surgery was 56 years (range: 28e77). In our series 117 (26%) patients were less than 50 years old, 180 (40%) were between 50 and 65 years old and 153 (34%) patients were more than 65 years old ( Table 1) .
We retrospectively analyzed the collected data of the patients recorded in a department database. The written informed consent was obtained from all patients included in the study. The work described has been carried out in accordance with ethical principles for medical research involving human subjects (World Medical AssociationeDeclaration of Helsinki).
Pre-operative work-up
Preoperative clinical evaluation consisted in complete medical history (symptoms, previous pregnancies and anorectal, gynecologic or urologic surgery) and examination of perineum, vagina and rectum (evaluation of presence and size of ventral rectocele, presence of concomitant cystocele, uro-gynecological prolapse or perineal descent and assessment of sphincter function). A proctoscopy was routinely performed to exclude concomitant anorectal diseases. The presence of rectocele and/or intussusception was verified by dynamic defecography with synchronous opacification of vagina and ileum for evaluating the presence and the size of enterocele in each patient. 6 In all cases preoperative evaluation was completed with anorectal manometry and colonoscopy. 6, 7 Patients were selected for surgery according to the criteria proposed by consensus recommendations. 8, 9 Hemorrhoidal prolapse was not considered a contraindication to surgical treatment. Complete rectal prolapse, symptomatic cystocele, stable enterocele, pelvic floor dyssynergia, perineal infection and inflammatory bowel disease were contraindication for surgery. All patients were preoperatively evaluated with Obstructed Defecation Syndrome Score (ODSS) and Cleveland Clinic Incontinence Score (CCIS). 
Post-operative follow-up
The postoperative pain was controlled by Ketorolac 30 mg iv twice a day for the first 24 h. Subsequently Paracetamol 1 gr was administered orally at patient's request. A visual analog scale (VAS) was used to assess the level of postoperative pain (1: no pain; 10: very intense pain). Laxatives (Lactulose 10 g/day) by mouth were administrated from the first postoperative day. The patient was routinely discharged 24 h after intervention in absence of complications with a complete pain control.
Postoperative complications and hospital length of stay were recorded. The postoperative pain was evaluated with VAS and analgesic consumption at the first and second day after surgery.
Follow-up visits were scheduled 1 week, 1 month, 3 months, 6 months, 1 years,3 years and 5 years after surgery. At 1 week visit digital examination was used to assess the tone of anal sphincter and to exclude local complications. Proctoscopy was performed at 1 and 3 month to evaluate the right correction of internal prolapse and the rectocele. VAS and analgesic consumption were registered at the first (1 week) follow-up visit. After 1 years and 3 years the ODS score and CCIS score were evaluated by phone. At 5 years all the patients were clinically revaluated to exclude prolapse or rectocele recurrence. ODS score and CCIS score were evaluated.
Results
Mean operative time was 30,2 min (range 26,1e34.2). All surgical specimens have been analyzed (Table 2) .
In 408 cases (90.7%) hospital discharge occurred 24 h after surgery; in 42 cases (9.3%) hospital stay lasted more than 24 h.
Among postoperative complications urinary retention was observed in 35 patients (7.8%). Five (1.1%) patients presented an early rectal bleeding (within 24 h from surgery) and 8 (1.8%) patients presented a late bleeding (after more than 24 h from surgery). All these cases needed an urgent surgical reintervention to obtain hemostasis.
In 5 (1.1%) patients a stable pelvic hematoma was found: reintervention was not required but in 4 cases blood transfusion was necessary. Six (1.3%) patients presented pelvic sepsis due to subperitoneal perforation, objectivated by digital exploration and confirmed by abdominal CT: in 2 cases, unresponsive to medical treatment, a temporary colostomy was performed while 4 cases were treated conservatively (intravenous antibiotics and parenteral nutrition for two weeks). An asymptomatic partial dehiscence, objectivated by digital exploration, of stapler row occurred in 19 patients (4.2%). This patients were treated only with oral antibiotics for 7 days (Table 3) .
125 patients (27.8%) reported urgency that completely vanished at 3 months follow-up in 83 patients (66,4%) and subsequently in further 42 patients (33,6%) at 6-months.
The average preoperative ODS score was 14.1; 3.1 at one year; 4.3 at 3 years and 6.4 after five or more years (Fig. 1) .
After five years we don't have any internal prolapse or rectocele recurrence.
Discussion
ODS can be caused by structural or functional rectal disorders often associated with uro-gynecological prolapse. Single intussusception and ventral rectocele are frequent conditions. Intussusception is detected radiologically in about 50% of the adult population while rectocele is found Figure 1 Post-operative ODS score.
Anorectal functional diseasein 80% of the female population at defecography. 11, 12 Single symptomatic intussusception or rectocele justifies intrarectal surgical treatment.
ODS can be also due to lack of relaxation or paradoxal contraction of puborectalis muscle and external anal sphincter muscle during defecation. The puborectalis dyssynergia is characterized by absence of relaxation of the anal canal during defecation. These patients are correctly managed with biofeedback reeducation, while the surgical correction of concomitant anatomic abnormalities may not resolve ODS symptoms. In these patient's appropriate indication for surgery is crucial and consequently a careful patient selection is essential for good postoperative results.
In the early phase of STARR application, some authors described a high rate of severe complications related to this technique. 13, 14 The adverse events ranged from lifethreatening massive postoperative rectal bleeding, pararectal hematoma, pelvic sepsis associated with retropneumoperitoneum and necrotizing pelvic fasciitis, to recto-vaginal fistula, fecal incontinence and chronic anal pain. After 10 years these severe complications can be considered only related to the first phase of diffusion of technical procedure.
Results from several large clinical series demonstrated the feasibility and safety of this surgical technique and a significant improvement of symptoms related to ODS after STARR: in approximately 80% of patients the functional outcome is improved and the technique is associated with a low morbidity rate in absence of life-threating complication.
15e17 Nevertheless these satisfying results can be reached only with correct indications and if the surgical team is experienced in the procedure and routinely performs colorectal and pelvic floor surgery. At present STARR technique is considered an effective and safe procedure for ODS [NICE] .
In our experience the post-operative bleeding are probably due to an unknowingly hemostasis of the arterioles spasmed immediately after stapling. We suggested waiting 5 min after stapling to highlight late bleeding.
The learning curve is probably in cause in the dehiscence rate. In our experience, if the thickness of prolapse is more than 6 mm we prefer to treat it with Transtar â procedure to prevent dehiscence and hematomas on the stapler row.
Pelvic sepsis are probably due to an over-infection of a missed retroperitoneal hematoma. To prevent that we suggest to continue a large specter antibiotic prophylaxis for 24 h after surgery.
A peculiar problem associated with STARR is urgency in postoperative period and its incidence varies from 11% to 34%. Usually urgency is transient and it solves spontaneously within 3e6 months after surgery. This specific complication can be ascribed to the reduction of rectal volume and removal of the receptors.
In our series there was a significantly higher rate of postoperative transient fecal urgency (27,8%). This complaint was absent before surgery and disappeared within six months in all cases.
To reduce the symptomatology, in our department, we administer 1 tablet of loperamide hydrochloride 2 mg per day for 30 days.
In the literature STARR procedure solves or reduces ODS symptoms in 70e90% of patients. Mid-term follow-up data highlight recurrence in a non-negligible proportion of cases. Indeed, a gradual deterioration of outlet function occurs in 10e30% of cases over the following years. In our experience a progressively slight worsening in ODS score was observed without evidence of recurrence in internal rectal prolapse or rectocele.
